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THE CANAL ELECTROMETER

A. INTRODUCTION

The cansl electrometer is a health instrument 1n that it wes designed
by the Health-Physics Section and is being used to accomplish what
Tormerly vwas a radiation hazerdous Job, without any radiation exposurs, .

During oarly operatiocns 2% é, the radiaticn irtensity of a slug was
determined by placing the slug on the Tar wall of the cansl by means
of. long tongs and msasuring its intensity with a Iauritsen slsctroscope
locatad &t a distance of 7 to 10 feet from the slug, Ths overaiors had
to work in 2 Tield -of zeveral ktundred mr/hr during this measurement
and if z number of slugs wers to be measursd the opsration presented

2 potentlel radiation hazard, The canal electrosster has eliminsated
this source of radiation exposurs by making it possible to calidrate
slugs under about 6 ft. of water. The operstion is not only éons safely
but, it is accomplished much more cuickly and accurately then by the
sarly procesdure.

There &re n» nev principles involved in the desizn of the canal
electrometer, It consisis simply of a2n ionization chamber feeding a
Lindsmann electrometer, with & high resistence lsak connected acress
the input so that the moter bscomes the diresct reading type, This
effort to describe the canal electrometer is considered worthwhils
becauses

1, It is & good illustration of how a simple applicaticn of old
instrument principles can provids a practicable and very useful
usasuring device. IT is belisved that the canal electrcometsr
is caysbie of accompiishing what otherwise would requirs & rather
cemplicated (a2nd perhaps not as consistently rsliable) electronic
cirenit,

., It serves as an ingtrument record of the construction, calibration
and uese of this Instrument.

3, It suggeats that thls inatrument cen be used in sther operations
when it is desirable to mezsure radiation intensities ranging
from a few mr/hr to a few hundred thousand mrfhr, It is believed
>y the writer that this instrument is capsble of providing the
simplest and moat accurate methed of determining the radiatiocn
lovsl in the cells of the fission separatica buildingz {7056-C
and 706-D} and iz other very hot arses. Until recsnitly the




greatest singie problem in ths way of more general use of
this instrument principle wes to obtaln a sufficient number
of lLindsmann electrometers. Recently the new Rysraon elecire-
meter has been developed et Chicage and it has proved to be
supericr even to the Lindemsnn., It is expoctsd that this now
electrometer can be produced in sufficient Jiati:y to remove
the difficuliy in precwrement.

B, DESCRIPTIOR

The canal electrometer was designed by X. Z, Morgan of the Health-
Physics Section at the inmstigetion of H, M. Parker, end was con-
structed uvnder the supervisiaon of J. R. Brand of the Instrussnc
Section at Clinton Laboratories, Tho details of ths circui? ars
shewn in Figure 1., This unit i3s3 in three principle partz as can
ve seen by the photographs:

1. Tonization Chamber
2, Electrometer Box
%, Pattery Bex

ionization Chamber. The dsotails of the icnization chamber ave

indicated in figurs 2. The chamber hes a collecting volume of
~~ 4.5 cubic inches and is maintained at atmospheric pressurs.
The chamber {=) iz held in place and insulated 6lectrically

by the bakelite chawber (b) which swrrounds it and is fastened

to the wail of {c} Dy meens of acrews., The ceniral slescirode of
the chamber is an extenmsion of the conducting system {c). The
conducting system {¢) is evacuuated to prevent ita behaving as

an ionization chamber f{considerable ions could 58 collected sven
though the side walls are &t zround potential) and to reduce
electrical capacity and elecirical lsakage, The vacuum is pxro-
vided by an oil pump, The ionizatlon chamber (a) end conducting
gystem {c} are protected from the water by a surrcunding steiniess
steel pips. The conducting system {c) is 12 £t. long 2nd is
enclosed in the stainless steel pipe which extends into the canal
water a2t an angle o? ~45°, A slug holder consisting of 8 ghort
hal? section of pipo is welded on top of this stainless steel
pipe Just above the icmization chamber,

Electromstor Rox., The olectrometer dox is an 8" stesl pips with

S removable gesketed cover over the rear end, The Tront part of
the 8" pipe iz cut disgonelly to give the front edge an elliptical
shaps so that the top part of the pipe can servs as a light shzde
for the plestic cover mmderncath, The plastic cover contains a
rulled mcale cn its upper part on which the image of the elecirs-
meter fiver is projectzd. This plasiic cover is Pastened im placs
and held tightly against a gaskat by means of screws, The spacs
nohind the plastic cover i3 air tight and at atmcspheric presswys.,
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This instrument hes been in opsration apout & ysar at this writing
and has given very reliable service. It nas maintainsd the sams
calibration over this periocd of time and has not raquired any
meintenance or yspair,

D. OPERATION IWSTRUCTIONS FOR TES CAMAL SIECTROMETER,

The Sen, Adj. should be on 11 {cpen circuit) when-set is not in use.

Tuvn the A,C. switch on the battery box 4o ON and allow the slestrometer
to stand about 10 ninutes to warm up, (or leave the A.C. switch ON all
the tims). Note the mechanical zero, Torn tae D.C. switch on the battery
box ON.

//

After tne set has had time to warm wp, throw the light switch to Zlsct.
and tvrn the Sen, Adj. switch to position 3. me—r the Rengs switch on
che sids of the sloctrometer-ko position G {open circuit)., MNow adjust
the Elect. Zero so that the slscirical z6¥0 coinciées with the mechanical
zero, 1,6., adjust Elsct. Zarc %o pring the flbeor to the mechanical 29ro.
vith the chamber switth £t OFF position, the woltage switch cn 0.5 ¥V and
the Cal. switch at OF position, adjust the Ssn. Fine. &d3. and Elect., Zero
im%il the fiber swings frcem four divisions deyond the mschanical z3ro %o
+he mechanical zero oa operatiom of the Cal, Switch from ON to GHD. (It
may be mecessary Yo place the Sen. £33, switch on some position other thaa
.3 in order to obtain four divisions deflection 1T the £7.5 dbattery voliage
is low, ’

When this calibration has been made, throw the Cel.switch to the Gnd,
position {the fiber shonld be on the mechenical zero}, The alectro-~
meter i3 now ready for operation. Tuvrn the Tange switch to point B

end place vhe slug to be measured in positien., Throw Chamber-switch

%0 O position (this lifis the relsy plungsr in Figure 1) and adjust

+he Range. switch until a convenlently veadablz deflsction of the Liber

je obtalned, Rofer %o the calibration chart for the Rengs switch position
/B, G, D, etc) used and obiaia the rediation in mrfhr et 1 £, from the
centsr of the slug.

when the readinz is complebs retwn The Chember switch £o OFF and Range
gwitch to point B, The electrometer i3 now get for a new readlng.,

then the electrometer is not in use the Ssn. 243, switch shouid e at
point il, Chember switch &% OFF, D.C. switch on OFF end the Cal. aewitch
on Cnd. The A, C. awitch may be lefi 0N with the ILight switch con Pilot.
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